Purpose: The purpose of this study was to describe adherence to self-care for hand-foot syndrome (HFS) and the relationship between self-care and health-related quality of life (QOL). Methods: A cross-sectional study was conducted on 105 consecutive outpatients with HFS. To assess self-care for HFS and QOL, the participants were asked to complete self-care and HFS-14 (hand-foot syndrome specific QOL) questionnaires, respectively. Multiple regression models were used to identify the relationship between self-care and QOL. Results: Adherence to self-care for HFS was low, less than 50% for most of the items. Multivariate analysis revealed that poorer self-care (βs = −0.19; P = 0.03), depressive symptoms (βs = 0.43; P < 0.0001), and being employed (βs = 0.20; P = 0.04) were independent predictors of poorer QOL scores. Conclusions: We have identified a need for further research to develop effective programs of self-care in HFS.
Introduction
Hand-foot syndrome (HFS) is a common result of adverse effects of anti-cancer agents. It is characterized by dysesthesia and tingling of the palms, fingers, and soles [1] . The condition may progress over a few days, resulting in burning pain with diffuse erythema and swelling. In severe cases, there may be scaling, blistering, erosions, or ulcerations of the skin. The lesions can be very painful, and may interfere with even the simplest activities of daily living such as walking or gripping objects [1] .
The drugs that most frequently cause HFS are pegylated liposomal doxorubicin [2] , capecitabine [3] [4], sorafenib [5] , sunitinib [6] and regorafenib [7] . The incidence of HFS in patients receiving these drugs is very high, exceeding 50%. HFS is not life-threatening, but can seriously reduce QOL [8] [9] . Most reports describing patients with severe HFS indicate that this condition results in poor compliance with cancer treatment, or discontinuation of treatment [9] - [13] .
While many side effects of chemotherapy are amenable to both pharmacologic and non-pharmacologic intervention, HFS is a side effect for which effective management continues to be sought. Randomized controlled trials have examined multiple agents for the prevention or treatment of HFS, including vitamin B6, steroid ointment, and celecoxib (a non-steroidal anti-inflammatory drug or NSAID) [14] - [16] . Some of these agents including celecoxib have demonstrated promising effects in subsets of patients [17] , but require further research to substantiate preliminary findings. Research in non-pharmacologic intervention for the prevention or treatment of HFS is limited, resulting in an inability to establish effectiveness [18] .
Recently, hydrocolloid dressings with a low-friction external surface, which are used for pressure ulcer care, have been reported to alleviate HFS pain [19] . Moisturizer has also been reported to alleviate HFS pain [20] . We have assumed that traditional self-care such as moisture retention (Patients should use moisturizer frequently, for example) or avoiding physical stimulus (Patients should avoid hot water, wear tight socks, and vigorous exercise, for example) may improve QOL by alleviating pain caused by HFS.
However, prior research has yet to describe the relationship between self-care and health-related quality of life in patients with HFS. Therefore, the purpose of this study is to evaluate adherence to self-care for HFS and to identify the relationship between self-care and QOL in patients with HFS.
Methods

Data Collection
This multi-centercross-sectional study was conducted from December 2012 to September 2013. Participants were selected from cancer patients who consecutively attended the outpatient clinic in Tokyo (The University of Tokyo Hospital, St Luke's International Hospital, Mitsui Memorial Hospital, and Kyoundo Hospital). The eligibility criteria were as follows: 1) age >20 years; 2) able to communicate in Japanese; 3) judged as able to participate in the study by an attending doctor; 4) receiving chemotherapy (capecitabine) or targeted therapy (sorafenib, sunitinib); 5) patients who had symptoms of HFS (CTCAE grade 1-3); and 6) consented to participation in the study. At the time of the study, pegylated liposomal doxorubicin and regorafenib were not available in Japan, so we did not include these agents. Patients who had symptoms of HFS were diagnosed by the medical staff. The severity of HFS was graded according to the CTCAE criteria: grade 0, patients without HFS, grade 1, minimal skin changes or dermatitis (e.g., erythema, edema, hyperkeratosis) without pain; grade 2, skin changes (e.g., peeling, blisters, bleeding, edema, hyperkeratosis) with pain, limiting activities of daily living; or grade 3, severe skin changes (e.g., peeling, blisters, bleeding, edema, hyperkeratosis) with pain, limiting activities of daily living. Patients without evidence of HFS were excluded from the study. All the patients had been informed of the possibility and symptoms of HFS before the initiation of chemotherapy.
Patients self-administered the questionnaires. Medical data were collected by reviewing the medical records. The investigator checked for absent responses after receiving the questionnaire, and asked the patients to respond to missing items when possible. Ethics committee approval to conduct the study for all participating institutions was obtained.
Measures
On the basis of previous studies and expert opinion in oncology, we established a conceptual framework of pa-tient-related factors that were assumed to be associated with QOL and divided these factors into the following 4 categories: modifiable health behavior (self-care), clinical condition, psychological status, and sociodemographic factors. Details of these factors and our assumptions about their relationships with QOL are provided below.
Measurement of Quality of Life
HFS-14 is a self-administered questionnaire including 17 items that is specifically designed for assessment of QOL in patients with HFS [21] . Each item is scored on a three-point Likert scale: 0, "no, never"; 3, "yes, from time to time"; or 6, "yes, always". There is also a question to score limb involvement (1, only hands or only feet affected; or 3, hands and feet both affected), a question to score pain (1, not painful; 2, moderately painful; or 3, very painful), and a visual analog scale for pain (scored 0-10). The total score is calculated by summation of the item scores, with a maximum score of 100 and a minimum score of 2. A higher score indicates poorer QOL. The reliability and validity of the Japanese version of HFS-14 have been confirmed [22] (Appendix).
Measurement of Self-Care for Hand-Foot Syndrome
We developed a self-care scale on the basis of previous studies [15] [16] [18] . Content validity of the resulting questionnaire was confirmed by specialists in oncology and dermatology. Following a pilot test in ten patients, self-care for HFS was measured using an eight-item self-administered questionnaire with a 5-point ordinal scale ranging from 1 (not at all) to 5 (completely agree). The total score is calculated by summation of the item scores, with a maximum score of 40 and a minimum score of 8. Higher scores indicate better self-care. Cronbach's alpha coefficient for this scale was 0.86.
Measurement of Depressive Symptoms
Depressive symptoms were measured using the Japanese version of the Center for Epidemiologic Studies Depressive Symptoms Scale (CES-D). The CES-D is a 20-item self-report questionnaire designed for the screening of depressive symptoms. Scores for each item are summed to give a range of total scores from 0 to 60. A higher score indicates a greater tendency toward depressive symptoms. A score of 16 points or higher suggests the presence of clinical depressive symptoms. The reliability and validity of the Japanese version of the CES-D have been confirmed. In the Japanese version [23] , the cutoff value of 16 was also optimal, assessed by comparing the proportion of patients with CES-D scores of 16 points or higher in a normal control group with that in a group of patients with mood disorders.
Sociodemographic Characteristics
The following sociodemographic information was collected from the self-administered questionnaire: employment status, educational level, and cohabitant status.
Clinical Characteristics
The following clinical information was collected from the medical records of each patient: sex, age, type of cancer, Eastern Cooperative Oncology Group Performance Status (ECOG PS), anti-cancer agent, time since treatment, and grade of HFS. The severity of HFS was graded according to the Common Terminology Criteria for Adverse Events (CTCAE) criteria: grade 0, no signs or symptoms of HFS; Grade 1, minimal skin changes or dermatitis (e.g., erythema, edema, hyperkeratosis) without pain; Grade 2, skin changes (e.g., peeling, blisters, bleeding, edema, hyperkeratosis) with pain, limiting activities of daily living; or Grade 3, severe skin changes (e.g., peeling, blisters, bleeding, edema, hyperkeratosis) with pain, limiting activities of daily living.
Statistical Analysis
Descriptive statistics were used initially. In this study, we defined good adherence operationally as a score of 5 (5 is "I completely agree") or 4, and poor adherence as a score of 3, 2, or 1 (1 is "I do not agree at all"), for each item of the self-care scale. Bivariate analysis was performed to identify the factors associated with HFS-14 score using t-test, analysis of variance, or Spearman's rank correlation coefficient, where appropriate. After checking that there was no multicollinearity between the variables, multiple regression analysis was performed. Variables with a P value of 0.2 or less were included in a backward variable selection. Multicollinearity was assessed by correlation coefficients between variables and the variance inflation factor. For all statistical tests, P < 0.05 (two-sided) was regarded as statistically significant. All statistical analyses were performed using SAS, version 9.3 (SAS Institute Inc., Cary, NC, USA).
Results
Study Flow and Response Rate
Among 196 eligible patients, 9 refused to participate in the study (owing to lack of time). The remaining 187 patients from four centers were included in this study (response rate 95.4%). Among 187 patients, 105 patients had CTCAE Grades 1-3 HFS (56.1%). We analyzed the 105 patients with HFS.
Characteristics of the Study Subjects
The sociodemographic and clinical characteristics of the study subjects are shown in Table 1 . The mean age of patients with HFS was 62.3 ± 12.0 years, and most were living with family or other adults. Most subjects had good performance status (ECOG PS 0, 77.1%) and CTCAE Grade 1 HFS (63.8%). The mean time since start of treatment with relevant drug was 4.6 ± 5.7 months. Table 2 shows the percentage of good adherence to self-care according to our operational definition. 5 of the 8 The response to each item was scored between 1 (I do not agree at all) and 5 (I completely agree). In our study, patients were divided into 2 categories: either "good adherence" with a score of 4 or 5, or "poor adherence" with scores of 1, 2, or 3.
Adherence to Self-Care
self-care techniques had "good adherence" of less than 50%. Item that avoiding exposure to sunlight, hands and feet to heat, rubbing of skin surface or even slight pressure on hands, using soft sole insert, and wearing soft shoes had scores lower than 50%. The mean total self-care score was 25.8 ± 7.5.
Self-Care and Quality of Life in Patients with HFS
The results of bivariate analysis are shown in Table 3 . Significant and negative associations were observed between self-care and HFS-14 score (ρ = −0.21; P = 0.02). Other relevant clinical variables associated with poor quality of life (elevated HFS-14 scores) were: depressive symptoms (P < 0.0001); having ECOG PS of 0 (P = 0.01); and being employed (P = 0.03). The results of multivariate analysis are shown in Table 4 . Self-care score (βs = −0.19; P = 0.03) was an independent predictor of HFS-14 score. Depressive symptoms (βs = 0.43; P < 0.0001) and being employed (βs = 0.20; P = 0.04) were also independent predictor s of HFS-14 score.
Discussion
Our study evaluated adherence to self-care for hand-foot syndrome and identified an association between selfcare and QOL in patients with hand-foot syndrome. The major findings of this study are as follows: 1) Adherence to self-care for HFS was low, less than 50% with most of the items; and 2) level of self-care for hand-foot syndrome is an independent predictor of QOL in patients with hand-foot syndrome. Adherence to self-care for HFS was low. This result is similar to previous studies in patients with HFS, which reported that patients showed poor self-care due to a lack of educational opportunities [24] . However, our study patients showed poor self-care despite receiving education. Low adherence to avoid hot water may be related to bath-loving Japanese cultural background. Low adherence to avoid sunlight may arise from a lack of knowledge, because few brochures write about avoiding sunlight. Avoiding pressure on hands may be hard, because we need to use hands for housekeeping and works. Programs for improving adherence to self-care are needed, in addition to providing knowledge and techniques of self-care for HFS.
Multivariate analysis revealed that self-care for HFS was an independent predictor of QOL. Traditional selfcare such as moisture retention or avoiding physical stimulus may improve QOL by alleviating pain caused by HFS. This study was a cross-sectional design, and therefore no causal relationship between self-care and QOL could be established. However, our results suggest the potential benefit of self-care.
It is noteworthy that depressive symptoms were an independent predictor of poorer HFS-specific QOL. The prevalence of depressive symptoms in this population (30.5%) was slightly higher than that reported in a meta-analysis of the prevalence of depression in cancer patients (8% -24%) [25] . It has been suggested that depressive symptoms strongly affect QOL [26] [27] . In many studies, a reciprocal interaction between somatic symptoms and depressive symptoms has been shown [28] . For example, there is higher risk of depressive symptoms in patients with uncontrolled pain and an enhanced perception of pain amongst depressed patients [29] . In addition, antidepressants have been shown to be effective as adjuvant therapy for several symptoms, such as pain, insomnia, and anorexia [30] . Our findings also suggest an association between depressive symptoms and decreased QOL in HFS patients. Fortunately, depressive symptoms are treatable. Numerous rando- mized controlled trials show that psychological distress, including depressive symptoms, can be alleviated by pharmacologic and non-pharmacologic interventions [31] . Therefore, we may be able to alleviate pain and improve QOL of patients suffering from HFS by treating their depressive symptoms. Interestingly, being employed was also significantly related to poorer QOL. Workers need to use their hands and feet more frequently, for computer work or commuting by foot and so on. These may afflict patients with HFS who need to work. Healthcare professionals need to support these patients individually depending on their content of work.
This study has several limitations. First, the patient population was relatively small and the patients were limited to outpatients at four hospitals in Tokyo. Self-care might vary under different circumstances or in different groups of patients. This point must be taken into consideration when interpreting our results, and further studies are necessary to address this limitation. Second, self-care for HFS was measured only by self-reporting. Nonadherence to treatment regimens might tend to be underreported and adherence might tend to be over-reported. Therefore, adherence as reported by patients may have been overestimated in our study. Finally, because of the cross-sectional nature of our survey, we could not test for a cause-effect relationship. Longitudinal studies would be required to establish that treating depressive and improving self-care would or would not have an effect on QOL.
Conclusion
This study investigated the level of adherence to self-care for HFS and the relationship between self-care and QOL in patients with HFS. Adherence to self-care for HFS was low, less than 50% for most of the items. Moreover, we found that self-care for HFS was an independent predictor of QOL. Depressive symptoms and being employed were also independent predictors of QOL. These findings emphasized the need to educate patients with HFS to take appropriate action if HFS worsened. Also, healthcare professionals should pay more attention to the possibility of decreased QOL among HFS patients who were employed or who had depressive symptoms.
